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A simple, efficient and green method for the preparation of naphthooxazinones employing easily available reagents  
2-naphthol, aldehydes, urea and silica sulphuric acid (SSA) as catalyst is reported. The microwave assisted multi component 
reaction (MCR) procedure provides multiple advantages inclusive of short reaction times, high yields, easy work-up, 
catalyst recovery and reusability which proves to be environmentally benign. Studies on the antibacterial properties of the 
synthesized heterocyclic compounds have been done through in vitro methods against gram-positive and gram-negative 
bacteria. 
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Oxazine has rightfully found its place as an important 
class of heterocycles attributed to its diverse and 
versatile range of applications. Oxazine scaffold to a 
great degree has gained interest among researchers for 
its promising biological1 and pharmacological2 
activities and are employed considerably in drug 
development research. Oxazine derivatives were also 
recently found applicable in molecular switches3, 
cyanide detectors4, stimulus responsive quantum dots5, 
and polymers6. 1,3 Oxazines are endowed with 
biological activities and extensively incorporated into 
new designs such as anti-tumour7, antibacterial8, 
antituberculosis9, anti-anginal10, antiviral11, and 
antifungal12. Atul Chaskar et al. reported the synthesis 
of naphthalene condensed oxazines using aldehydes 
and naphthol but the procedure showed disadvantages 
like use of toxic solvents and long reaction time13. 
Abbastabar Ahanger et al. also reported similar 
oxazine synthesis under thermal conditions14. There 
have also been reports of utilization of different 
catalysts such as Iodine15, PTSA16, TiO217, TMAH18, 
TMSCL19, ZnO-NPs20, TMSCL/NAI21, but without the 
feature of catalyst recovery. Different advantages 
maybe shown by all these methods, but some 
difficulties and drawbacks persisted related to long 
reaction time, organic solvent media, expensive 
catalysts and reagents. 
Microwave-assisted reactions are faster and seldom 
involve usage of solvents and offer better control of 
process parameters such as temperature hence making 
it more reproducible. Coupling it with multi-
component one pot method offers ease, flexibity and 
speed. The use of solid catalysts or solid supported 
catalyst has also emerged precedingly in views of its 
simplicity and safety in handling, prevention of 
corrosion problems and for its easy recovery and 
recyclability. SSA is an example of one such 
heterogeneous catalyst where the reactive centre is 
anchored onto a large surface area inorganic solid 
carrier i.e. Silica gel, to form a new hybrid solid 
catalyst22. SSA is prepared from sulfuric acid, an 
effective catalyst, which is immobilized over the 
surface of silica gel. Being cheap and non-hazardous 
proved to be advantageous and therefore has been 
studied as an effective catalyst for various organic 
transformations23 and was observed to improve the 
reactivity and selectivity in syntheses of many 
heterocycles such as dihydropyrimidin-2(1H)-ones24, 
benzimidazole25, pyrroles26, oxazolines and imidazole 
derivatives27. Thus, this work lays emphasis on green 
chemistry approaches such as usage of less toxic 
reagents for example usage of aromatic aldehydes and 
acetaldehyde rather than formaldehyde (which is 
reportedly a confirmed carcinogen), reduction in the 




stages of synthetic routes through multi component 
one pot reaction, reduction in reaction time by 
microwave assistance under neat conditions and 
employment of a reusable catalyst SSA that could be 
easily recovered by simple filtration for further use. 
 
Results and Discussion 
 
Synthesis of 1,2-dihydro-1-aryl naphtho[1,2-e] [1,3] -
oxazin-3-one and 1,2-dihydro-1-methyl naphtha 
[1,2-e] [1,3] -oxazin-3-oneusing solid catalyst SSA  
In continuation of our previous works in designing 
novel efficient methods for the synthesis of 
oxazines28, we decided to investigate the versatility of 
the reaction between 2-naphthols, aldehydes and urea 
for the synthesis of 1,2- dihydro-1-aryl naphtho[1,2-e] 
[1,3]-oxazin-3-one and 1,2-dihydro-1-methyl naphtha 
[1,2-e][1,3]-oxazin-3-one 4a-n in solvent free 
conditions. Demands of modern organic processes for 
greener methods and features such a reusability of 
catalyst, besides the pharmacological importance of 
oxazines, led us to study the usage of a heterogeneous 
catalyst SSA and the efficiency of microwave assisted 
reactions. Products were afforded in good yield 
(Figure 1 and Table I). 
The reaction first carried out using 2-naphthol 1, 
benzaldehyde 2a, urea 3, and catalytic amount of  
SSA by conventional heating in different solvent 
medium took several hours to complete with very 
unsatisfactory yield. The same reaction was carried 
out under solvent free conditions at 150°C in a 
microwave reactor to give the desired products in 
significantly higher yield under low reaction time of 
less than 5 min. This brings light to the efficiency of 
the microwave method design. Microwave assisted 
reactions is faster and does not require toxic organic 
solvents, attributed to the fact that microwaves  
heat the compounds directly and uniformly to carry 
out the reaction. The feasibility of this synthetic 
methodology was tested by replacing benzaldehyde  
2 with different aromatic 2b-m and an aliphatic  
2n aldehyde with aromatic aldehydes giving more 
satisfactory results. (Scheme I, Scheme II, Table II). 
Table I — Antibacterial activity of the synthesized compounds 
Entry Product R Inhibition zone in mm 
Gram negative bacteria Gram positive bacteria 








1 4a C6H5 11 11 10 11 
2 4b 4-Cl- C6H4 12 12 11 11 
3 4c 4-OH- C6H4 15 16 18 16 
4 4d 3-MeO- C6H4 11 12 12 13 
5 4e 3-NO2- C6H4 11 11 11 11 
6 4f 4-NO2- C6H4 12 13 12 12 
7 4g 3-OH- C6H4 11 13 12 12 
8 4h 2-Thiophene 15 15 16 11 
9 4i 4-N(CH3)2 C6H4 11 11 12 11 
10 4j 3-Cl- C6H4 14 12 14 14 
11 4k 2-Cl- C6H4 12 11 13 10 
12 4l 4-MeO- C6H4 12 10 12 11 
13 4m 2-Furan 11 12 10 13 
14 4n CH3 10 10 <10 <10 
15 Streptomycin 
(+ve control) 
 22 22 23 22 
 
Figure 1 — FTIR Spectrum of SSA and Silica Gel 




For aliphatic aldehyde, acetaldehyde, the reaction 
time was comparatively higher and the product 4n 
was formed in very minimum yield. 
 
Characterization of the Catalyst 
On FTIR spectrum recorded of silica gel, a band 
appears at 475 cm−1 that corresponds to the Si-O 
rocking vibration with another peak at 795cm−1 
indicating the Si-O-Si stretching vibration. The broad 
band between 960-1300 cm−1 can be assigned to the 
asymmetric stretching vibration of Si-O band.  
The broad band at range 3000-3700 cm−1 and peak at 
1635 cm−1 corresponds to the vibration and stretching 
O-H band of the absorbed H2O respectfully. The 
FTIR spectra of SSA is observed to be similar to the 
spectra of silica gel except for a few peaks in 
additional that corresponds to sulfur oxygen  
vibration frequencies. The OH vibration broad band is 
present in inactivated SSA due to the presence of 
moisture. The additional frequencies present that 
corresponds to the sulfur oxygen vibrations observed 
in the FTIR spectrum are asymmetric O=S=O 
stretching vibration (1287 cm−1), symmetric O=S=O 
stretch (1068 cm−1), S=O stretching (1171 cm−1), S-O 
stretching (582 cm−1), O-H vibration of sulphonate 
group (2488 cm−1). 
 
Effect of the Catalyst 
Plausible mechanism for the similar reaction was 
reported by Abbastabar Ahanger et al.14 involving 
formation of an imine intermediate. In the case of 
SSA catalysed synthetic reaction, SSA promoted the 
first step condensation of the aldehyde and urea to 
form a Schiff base intermediate. The aldehyde on 
interaction with the catalyst, was protonated with 
solid acid to generate more electrophilic carbon 
centre. This was followed by the nucleophilic attack 
of urea to give a reactive acylimine intermediate. 
Cyclization occurs on addition of 2-napthol with 
elimination of ammonia to afford the corresponding 
desired products (Scheme III). 
 
Recyclability and recovery of the catalyst 
Besides safe handling and non-corrosive nature, 
SSA is desirable in organic transformation and 
synthesis due its efficient recovery and reusability. 
Hence, we decided to study the catalytic activity of 
 
Scheme I — Synthesis of 1,2- dihydro-1-aryl naphtho[1,2-e][1,3]-
oxazin-3-one using SSA. Reaction Conditions: Solventless, MWI,
150°C, 3-5 min 
 
 
Scheme II — Synthesis of 1,2-dihydro-1-methyl naphtho[1,2-e][1,3]-
oxazin-3-one using SSA. Reaction Conditions: Solventless, MWI,
150° C, 6 min 
Table II — Reaction of various aldehydes with 2-naphthol 1 and urea 3 in presence of SSA 
Product [a] R Time (sec) Yield (%) [b] m.p. [Lit. Ref.]  (°C) 
4a C6H5 180 80 216-218 [14] 
4b 4-Cl- C6H4 180 79 206-207 [14] 
4c 4-OH- C6H4 180 70 175-180 [14] 
4d 3-MeO- C6H4 240 78 200-204 [14] 
4e 3-NO2- C6H4 180 77 225-227 [21] 
4f 4-NO2- C6H4 180 73 186-188 [21] 
4g 3-OH- C6H4 240 78 185-188 [24] 
4h 2-Thiophene 180 81 206-209 [14] 
4i 4-N(CH3)2 C6H4 240 70 223-224 [22] 
4j 3-Cl- C6H4 180 82 195 [23] 
4k 2-Cl- C6H4 300 72 250 [14] 
4l 4-MeO- C6H4 240 75 189-191 [14] 
4m 2-Furan 180 80 305-307 [30] 
4n CH3 360 30 160 
[a] Reaction Conditions: 2-naphthol 1 (1 equiv.), aldehydes 2 (1 equiv.) Urea 3 (1.5 equiv.), Solventless, MW, 150°C 
[b] Isolated yield 




recycled SSA in the synthesis of compounds 4a. SSA 
was easily recovered by simple filtration followed by 
washing and drying in oven for 12 h to be reactivated. 
After the first use, we were able to subsequently 
employ the reactivated catalyst for more than 4 times 
in the similar reaction times without any considerable 
loss in activity (Table I). 
 
Antibacterial activity 
Microbial infections have long been a clinical 
threat, but microbial resistance to the existing 
antimicrobial agents has pushed researchers to 
develop more methods for anti- microbial 
susceptibility test. Continuous development is seen in 
discovering novel anti-microbial agents but despite 
oxazines being commonly used as antimicrobial 
agents, no reports on the antibacterial studies of the 
presently synthesized compounds seems to be found 
in literature, Hence, antibacterial activities were 
assessed for the synthesized compounds against 
selected human pathogens. Table III gives the result 
of the antimicrobial activity against two strains of 
gram positive bacteria and two strains of gram 
negative bacteria as compared to 100 mg/mL 
streptomycin which was used as the standard. 
Compound 4c with hydroxy group showed the most 
inhibition against all the four bacteria strains with 
inhibition zone of 15 mm for Klebsiella pneumonia 
(KP), 16 mm for Escherichia coli (E.C), 18 mm for 
Bacillus subtilis (B.S) and 16 mm for Staphylococcus 
aureus (S.A). Compound 4h carrying a thiophene 
moiety and 4j with electron withdrawing Cl also 
showed good inhibition against three bacteria with 
inhibition zone of 15 mm and 14 mm respectively for 
Klebsiella pneumonia (KP). Compound 4n showed 
the least inhibition to almost no inhibition. 
 
Materials and Methods 
All reagents were purchased from Merck and used 
without purification. Reactions were carried out in 
Microwave Digester (Anton Paar Monowave 400). 
Melting points were measured on Ikon melting point 
apparatus and compared with reported values of 
known compounds. IR spectra were recorded on FTIR 
spectrometer (Perkin-Elmer 1725X, Model: Spectrum 
Two FT-IR). Mass spectra were recorded on mass 
spectrophotometer (Advion expressions). NMR 
spectra were recorded with a Bruker spectrometer at 
400 MHz (1H NMR) and at 100 MHz (13C NMR) in 
CDCl3 as solvent and with TMS as internal standard; 
and chemical shifts are expressed in δ (ppm). 
 
Experimental Section 
Catalyst preparation: The catalyst Silica Sulfuric 
Acid was prepared by Soak and Dry method according 
to the literature23. 5 g of Silica gel (100-200 mesh, 
Merck, India) was dispersed in 20 mL of diethyl ether. 
Concentrated sulfuric acid (98%) was added drop-wise 
to the silica gel dispersed in diethyl ether. This mixture 
was stirred for 10 min and solvent evaporated till a free 
 
 
Scheme III — Schematic representation of the plausible mechanism showing the role of the catalyst SSA 
 
Table III — Reusability of SSA catalyst 
Entry[a] 1 2 3 4 5 
Yield (%)[b] 80 80 78 75 75 
[a] conditions 
[b] Isolated yield of compound 4a 
 




flowing solid powder was obtained and dried in a hot 
air oven (at 60°C) for 18 h. The dry brown powder thus 
obtained was heated at 120°C for 3 h before use and 
stored inside a desiccator. 
SiO2-OH + HO-SO3                   H SiO2-OSO3H + H2O 
General procedure for preparation of 1,2- dihydro-
1-aryl naphtho[1,2-e][1,3]-oxazin-3-one and 1,2-
dihydro-1-methyl naphtho[1,2-e] [1,3]-oxazin-3-one 
under microwave irradiation: 2-naphthol 1 (1 mmol) 
aldehyde 2 (1mmol), urea 3 (1.5mmol) along with 
0.1g of SSA were taken in a Pyrex test-tube (Glass 
vial G 10 mL) and irradiated for 3-5 min at 150°C. 
The reaction progress was monitored by TLC using 
Silica coated Aluminum TLC in 20% ethyl 
acetate/hexane. After cooling the reaction mixture 
was extracted using ethyl acetate. The solid catalyst 
was separated by filtration and crude product was 
purified using column chromatography or by repeated 
recrystallization. The structures of all the synthesized 
molecules were established by spectral analyses (IR, 1H 
and 13C NMR, and mass) data. All the synthesized 
compounds showed appropriate characteristic signals 
necessary which confirm their structures. 
Representational spectral data are given below. 
1,2-Dihydro-1-phenyl naphtho [1,2–e][1,3]-
oxazin-3-one, 4a: m.p.216-218°C. IR (KBr): 3289 
(NH), 3062 (Ar-CH), 1728 (amide C=O), 1517, 1339, 
1265.77, 1223 cm−1; 1H NMR (400 MHz, CDCl3): δ: 
8.20 (1H, NH) 7.185-7.79 (m, 11H, Ar CH), 6.52 
(1H, CH), 5.99 (1H Al CH); 13C NMR (100 MHz, 
CDCl3): δ 56.24, 117.09, 122.77, 125.21, 126.98, 
126.98, 127.02, 127.47, 128.73, 128.82, 129.29, 
129.42, 130.61, 130.99, 141.67, 147.57; MS: m/z 276 
(M+). 
1,2-Dihydro-1-(4-chloro-phenyl) naphtha 
[1,2–e][1,3]-oxazin-3-one, 4b: m.p.206-207°C. IR 
(KBr): 3264 (NH), 3149, 1734 (C=O), 1390, 1222, 
1120, 918, 810 cm−1; 1H NMR (400MHz, CDCl3): δ 
8.0 (1H, NH), 6.80-7.85 (m, 10H, Ar H), 5.37 (1H, Al 
H); 13C NMR (100 MHz, CDCl3): δ 60.59, 112.9, 
115.55, 128.22, 128.82, 128.93, 128.21, 128.27, 
128.60, 133.11, 136.63, 137.99, 139.50, 140.50, 
150.00, 154.22; MS: m/z 309 (M+). 
1,2-Dihydro-1-(4-hydroxy-phenyl) naphtho [1,2–
e][1,3]-oxazin-3-one, 4c: m.p.175-180°C. IR (KBr): 
3239, 2960 (NH), 2925, 1715 (C=O), 1513, 1260, 745 
cm−1; 1H NMR (400 MHz, CDCl3): δ 8.09 (1H, NH), 
6.92-7.98 (10H, m, Ar H), 6.27 (1H, Al H), 5.54 (1H, 
CH); 13C NMR (100 MHz, CDCl3): δ 55.4, 112.9, 
113.40, 113.69, 115.43, 116.08, 119.45, 119.53, 
122.89, 123.56, 127.89, 130.78, 130.99, 136.34, 
140.96, 159.63; MS: m/z 291,292.2 (M+). 
1,2-Dihydro-1-(3-methoxy-phenyl)naphtho [1,2–
e][1,3]-oxazin-3-one, 4d: m.p.200-204°C. IR (KBr) 
3132 (NH), 2924, 2854, 1749 (C=O), 1597, 1378, 
1261.19, 1223, 740 cm−1; 1H NMR (400 MHz 
CDCl3): δ 8.093 (1H, NH), 6.67-7.77 (m, 10H, Ar H), 
5.94 (1H, Al H), 3.61 (3H, m); 13C NMR (100 MHz, 
CDCl3): δ 55.42, 55.78, 112.41, 113.53, 116.98, 
122.84, 125.19, 126.152, 127.45, 128.73, 129.34, 
130.35, 130.52, 130.93, 136.10, 143.12, 147.55, 
150.63, 160.15; MS: m/z 306, 307(M+). 
1,2-Dihydro-1-(3-nitro-phenyl) naphtho[1,2–e] 
[1,3] oxazin-3-one, 4e: m.p.225-227°C. IR (KBr): 
3256.65 (NH), 3100, 2928, 1758 (C=O) 1530, 1343 
(NO2), 824 cm−1; 1H NMR (400 MHz, CDCl3): δ 8.00 
(1H, NH) 6.91-7.99 (11H, Ar H), 6.09 (1H, Al H); 
13C NMR (100 MHz, CDCl3): δ 55.73, 112.52, 
115.20, 116.44, 119.17 121.99, 125.11, 126.15, 
127.30, 129.86, 130.71, 130.71, 134.00, 144.57, 
152.84, 160.152; MS: m/z 320, 321 (M+). 
1,2-Dihydro-1-(4-nitro-phenyl) naphtho [1,2 –e] 
[1,3]-oxazin-3-one, 4f: m.p.186-188°C. IR (KBr): 
3233 (NH), 3145, 2963, 1737 (C=O), 1517, 1346 
(NO2) 1224, 823 cm−1; 1H NMR (400 MHz, CDCl3): 
δ 8.50 (1H, NH), 7.41-7.98 (11H, Ar) 6.42 (1H, Al 
H); 13C NMR (100 MHz, CDCl3): δ 55.20, 112.90, 
114.67, 116.79, 116.99, 117.26, 117.87, 119.90, 
122.12, 124.46, 127.13, 127.62, 129.59, 131.70, 
147.88, 148.10; MS: m/z 320, 321 (M+). 
1,2-Dihydro-1-(3-hydroxy-phenyl) naphtha 
[1,2–e] [1,3]-oxazin-3-one, 4g: m.p.185-188°C IR 
(KBr): 3487 (NH), 3334 (OH), 2924, 2854, 1731 
(C=O), 1513, 1109, 821,752 cm−1; 1H NMR (400 MHz, 
CDCl3): δ 8.43 (1H, NH), 6.81-8.02 (10H, m, 10H), 
5.61 (1H, CH); 13C NMR (100 MHz CDCl3): δ 50.89, 
113.34, 113.79, 115.60, 118.90, 120.96, 122.56, 
123.73, 126.53, 128.38, 128.78, 133.78, 144.02, 
151.13, 157. 75, 158.60; MS: m/z 291, 292.2 (M+). 
1,2-Dihydro-1-(2-thiophene) naphtho[1,2–e] 
[1,3]-oxazin-3-one, 4h: m.p.206-208°C. IR (KBr): 
(NH), (Ar-CH), (amide C=O), (Ar-CN), (ester C-O) 
cm−1; 1H NMR (400 MHz, CDCl3): δ 8.02 (1H, NH), 
7.02-7.99 (m, 9H, Ar H) 6.52 (1H Al CH); 13C NMR 
(100 MHz, CDCl3): δ 50.40, 112.86, 117.06, 122.55, 
125.33, 125.56, 125.19, 127.18, 127.62, 128.81, 
129.19, 130.75, 1230.90,145.52,147.29,150.73; MS: 
m/z 282 (M+). 





naphtho [1,2–e][1,3]-oxazin-3-one, 4i: m.p.223-
224°C. IR (KBr): 3218 ,3218 (NH), 3151, 2854, 1735 
(C=O), 1609, 1518, 1219, 807,741 707 cm−1; 
1H NMR (400 MHz, CDCl3): δ 8.50 (1H, NH), 6.69-
7.86 (m,10 H, Ar H), 6.02 (1H,CH), 2.90 (6H, CH3); 
13C NMR (100 MHz, CDCl3): δ 53.68, 112.80, 
114.23, 115.31, 116.35, 117.30, 122.40, 123.56, 
125.42, 126.55, 128.80, 129.14, 130.01, 130.79, 
146.79, 149.02, 150.86; MS: m/z 318 (M+). 
1,2-Dihydro-1-(3-chloro-phenyl)naphtho [1,2–
e][1,3]-oxazin-3-one, 4j: m.p.195°C. IR (KBr): 3212 
(NH), 3044 (Ar-CH), 2970, 1752 (C=O), 1573, 1224, 
816, 779 cm−1; 1H NMR (400 MHz, CDCl3): δ 8.02 
(m, 1H, NH), 6.20-8.00 (m, 10H, Ar H), 6.20 (1H, Al 
H); 13C NMR (100MHz, CDCl3): δ 55.37, 111.93, 
117.11, 122.56, 125.28, 125.33, 127.26, 127.65, 
128.87, 128.91, 129.14, 130.67, 120.85, 130.98, 
130.12, 143.71, 147.76; MS: m/z 311, 312 (M+). 
1,2-Dihydro-1-(2-chloro-phenyl) naphtho [1,2-
e][1,3]-oxazin-3-one, 4k: m.p.250°C. IR (KBr): 3220 
(NH), 3151, 2962, 1737 (C=O) 1607, 1513, 816, 740 
802 cm−1; 1H NMR (400 MHz, CDCl3): δ 8.80 (1H, 
NH), 7.13-8.02 (m, 10H, Ar H), 6.30 (1H, Al H); 
13C NMR (100 MHz, CDCl3): δ 55.77, 112,89, 
116.56, 112.90, 122.73, 125.88, 125.93, 127.32, 
127.98, 12, 128.91, 129.76, 130. 75, 130.85, 130.99, 
135.56, 143.25, 147.20; MS: m/z 311, 312 (M+). 
1,2-Dihydro-1-(4-methoxy-phenyl) naphtho 
[1,2–e][1,3]-oxazin-3-one, 4l: m.p.189-191°C. IR 
(KBr): 3143 (NH), 2925, 2854, 1723 (C=O), 1517, 
1343, 1222, 1179, 1107, 923, 823, 748 cm−1; 1H NMR 
(400 MHz, CDCl3): δ 8.10 (m, 1H, NH), 7.12-7.76 
(m, 10H, Ar H), 6.02 (1H, Al H) 3.76 (3H,m); 
13C NMR (100 MHz, CDCl3): δ 55.43, 55.79, 112.97, 
112.46, 113.58, 116.77, 119.30, 122.70, 125.40, 
127.54, 128.39, 129.34, 130.43, 130.86, 130.98, 
147.77, 160.11; MS: m/z 305, 306.2 (M+). 
 
Antibacterial studies 
The synthesized compounds 4a-n were screened  
for their in vitro antibacterial activity by using Agar  
disc diffusion method29,30 against two strains of  
gram negative bacteria Klebsiella pneumonia (KP), 
Escherichia coli (E.C) and two strains of gram positive 
bacteria Bacillus subtilis (B.S) and Staphylococcus 
aureus (S.A) by measuring the zone of inhibition. 
Nutrient agar was employed as culture medium. DMSO 
concentration of 2 mg/L was used where DMSO was 
used as solvent control and streptomycin was used as 
standard control for antibacterial activity. 
 
Conclusion 
In summary, a simple, efficient and one pot multi 
component protocol is reported for the synthesis of 
1,2-dihydro-1-aryl naphtho[1,2-e] [1,3]-oxazine-3-one 
and 1,2-dihydro-1-methyl naphtho[1,2-e] [1,3]-
oxazine-3-one using 2-napthol 1, aldehyde 2 and urea 
3 in neat condition involving SSA catalyst. The 
method shows efficiency in terms of short reaction 
times, high yields, easy working up, other highlights 
being catalyst recovery and reusability. Microwave 
assisted reactions prove to be cleaner and more eco-
friendly than conventional heating methods. 
Preliminary investigations for antibacterial activity 
were done for the synthesized oxazines. They were 
evaluated for antibacterial activity against some 
strains of gram positive and gram-negative  
bacteria and most compounds showed very promising 
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